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ABSTRACT: A new brown button mushroom cultivar, ‘Hoganv, C34 line, was made by crossing homokaryons, ASI1164-37 and
ASI1175-66, selected by RAPD analysis and by cultivating three times. Mycelium of ‘Hogam’ on CDA (compost dextrose agar)
media grew well at 25°C. The optimum pin-heading temperature of new variety and optimum growing temperature was 14-
18°C. The thickness of the mature cap and stipe were thicker than a control, ‘Dahyang’ that developed in 2010. The color of
pileus was light brown and lighter than ‘Dahyang’. Days required from casing to first harvesting were three days longer than
control strain, but the weight of harvested fruiting body increased by 1.35 times. ‘Hogam’ cultivar are expected to contribute to

the diversification of domestic mushroom cultivars.
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= AAgEol= HE ol sl A 705 55 A e
7o) YA At Aol stugAs EEske E
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FHole e w2y O]X]' 2+-8-557J (secondary
homothalism) 2.2 3+ F¥Exfjol] F 72 ¥<=A|3} (haploid
nuclei)S 7HAE oA (multinucleate)2 XA}, o]of w}
2} WS SHA] edobs XA sHedS 7H i e &)
o] Y& Hol itk FAEA A E F/dgit.
oo WL LI AT FHIF oJHI, W & A A
ZAA (clamp connection)”} FAEA] ¢o} WS 8els}r]
7} o]@th(Rapar and Raper, 1972). FA7HA SFA+E
EAHo] (Fritsche, 1965; Stoller and Stauffer, 1953), ¥l
(Elliott, 1978; Kneebone, 1972; Moessner, 1962), 132
2] (Horgen, 1991), 23 (Rhee et al, 1996; Chen et
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Table 1. List of operon primers used in this study

Primer Sequence(5'-3") Tm(°C) Primer Sequence(5'-3") Tm(°C)

OPA-02 TGCCGAGCTG 33.0 OPA-03 AGTCAGCCAC 28.9

OPA-05 AGGGGTCTTG 28.9 OPA-07 GAAACGGGTG 28.9

OPB-05 TGC GCCCTITC 33.0 OPC-14 TCGGTGCTTG 28.9
IRTE BAFFERT aZdF A7) dukdog e 10'~1072 Z/HFE 34 Eo] CDAMIR| Y] &=
A 5 Do) o, AR BUFRE AAE  shalek. e WA 25°C A YRR B
SRR o] R ol A|7FARI BorZ BEXAIES  (Single spore isolate, SSEHE #AF AEH ARS8

Z HJEEEE RFLP(Xu et al, 1993), RAPD(Khush, 1992;
Kerrigan, 1993), ISSR(Mahmudul, 2010, 2011)S ©]-&3}]
’r‘H 01‘1 M

71—Aﬂ 01:_-_0] TO,I_Z_O 19801’401] /\‘16]— 70580 EF= 0]3‘;_
2 FH2el 2009990 /9% ‘ohek o] NLEATHH T,
2011). @A 70579} ‘T EFEo] 7 wol Aui=AL 9l
A9k, 2 FE7 E#Hv}x] EF02 1339 wA
FEEUE= 1 7 R3] XHHHiﬂoﬂH
. olol| wet & H A= 7= *2‘% Z:l
%?E%—% Aate] FFT wF SFH

F52 st st

O+

O

e ZAgsel 127 5 %
AuiE skt ¢4 RaFes J3EUe e S
&l CDA(compost dextrose agar, compost dextrose agar,
4% dried compost, 0.7% Malte extract, 1% sucrose, 2%
agar)il A ollA 149 EF wigEAL, IR (20 kg
wheat, 0.6 kg gypsum, 0.3 kg calcium carbonate/100
bottles)ol HELS FES T, 250 W} 153094 %
W F Fe MEAT A E IR AR of
U E WA E T FodA Tyt FHEE A
2= 65°CoA 6A17Y, 55°CollA oF 7Y RE e HjA E o]

Sttt T S T & FRF(523%x366x183 mm, 26 L)
of g w EWulA] 10 kg/boxE Hol FF 500 g/box
o7 HEFE At Fol HEFE WiAE &%
25°C, F& 65% 27X 1598 % wigataL o] 80%
wf = AS, %E~ Areit. BE 159 5 ol
EE fl5le] 25 1642°C, FE 85% RO WglE F
Aok, AHA = sho] 8] 9)7] A, sl F2 ALt
He FHRE 1-257] §¢ ot} s, AT, 2t
o] 27 5l F7, te] 77 B dolE SA i

chERt 2a|
Bl ZAE 588 AUAE ol 83ke] 90x15 mm 3
E2) T4el 129 Bk AN 7 skt 749

wj=jo] Adjelel Al widslAT. BelE SSIS 2% B
Sk 25°CA WjEle] 159 HAow AL Agols
FE0 54¢ 2.

ST 22| E 2/&F RAPDEHY
SSIE 5 sdHFE Adstr] 918 RAPD (Random

Amplified Polymorphic DNA) {415 A A8}t DNA
FZE5 Flol CDAMIA| O AR E wiFste], 25°C vl
714 15 &<t vl sttt viF & scraperg ©]-8-5)
of WiX| & A &g #AFS 3]Ete], 1.5 ml tubell %7132
48N 7F EoF EAAZ(OHE FDU-7006, 6 L) & % o
AZALE o]g3sle] HRAPLZE 29Tt Genomic DNAF
%2 Toyobo Mag Extracter(MTNPK-501)5 ©]&3}o],
AgE w7l wel genomic DNAE FZ313 Tt PCR
HE3-& Prime Taq Premix(Genetbio, G-3000)2 A&-3}
GeneAmp PCR System 9700 7]AIZ operon primer set
S AME&-3Fed 95°C(5 min) 1 cycle, 94°C(30 sec), Tm#t(30
sec), 72°C(30 ec)ollA 45 cycles, 4°C FA|Z7AL] 221
Woz AASIATH(Table 1). H7]19%5 1.5% agarose
gelollA 50 VE 903E-7F 38H1 3L, 2171952 ImageQuant
400(GE healthcare Bio-sciences) 7]174]2] IQuant Capture
400ZE2H-g o]§sto glstint.

ST o
517_;&_7':_3_ zséxc-)] ],7] 93l RAPDEA O 2 A dkE] XLZH;G

fﬂ

ol FIFF ©EA(putative homokaryotic SSI)=
CDAHHZMW A= Qe 7 FH#F2 SSIE 10mm*
T Afo| 2 #AHAIE M E iRt #Fe] e
AE oA 2218 CDAMRAI] AlthulF ki, g

F= wlE §-AHHD1 homeodomain transcription

factor A mating type protein) al-1-L3(5’-GTG AAC
GAC GIG ATG GIG AC-3’), al-1-R3(5’-TTC ACT
CAT GGC TGA TCT CG-3’)2] Eol#3#} nfAE o] &
&to] PCRZ WHEHPA S Hlarsto] gelskint.



= 4 500 g/boxoll HAEHMIA] 10 kg/box S ©]-8-3}] 21 2 &

DR FUsA APEon, $5AES A

s17] $lste] 33]e AX AAEith. 122 AA wiE DEMY gl ctzx; 23]

S 1732 Auistar, 2z2k2 A 1089 2F7FE 3 FHE g MAl 1271 T‘hz—oﬂﬂ 7kl A7 2 T,

A8 AL, 332 A 6ol TAFE 3R A vlel dolsk ¥, 28 AAFL SHNAL, 2 #F
1 A%

HjstATh. 32F Aol HEH R AT [Ra=s 59| ZAE ]8I TH(Table 2). HlOlEF A% A3}
Auksl o), ASI11649} ASIN1757357) FEjR o2 53510, T8
T2 AR RO R AAEQi). 7F Ao FE

MESo| xjuiA U HEHX SM=A EIAE ASIN040S 9873, ASI086S 2207, ASI1159=

HFH R e AT TP S HEREFTOE st 17874, ASII164= 1503, ASII175% 1003, ASI1191S
AE, Fefd EAR S 9ste] A=At A & 1208, ASII325E 374 FHEATH. ASI1039, ASII041,
qoge Fu7IZE, 2Eoldgel Af7ITke] ZAESL ASIN6T, ASII77S EAPE FRHEA] sith. AdE
3, e EAog= 7Hiﬂ%—, Sk 7ke] A7 @ o], ASII649F ASIIT759] EIAES E=wEo] ASII164E 149
o] o] & FAE SAA. rR e R x}*‘xﬂ«l A, ASIIT75E 10089 ©2xE 28ttt
AS AR S8 AHAle] =84 5 2t die] 74

TA1 Texture Analyzer, LLOYD, UK), Zt=} t¢] %Eﬁ ST 22| E I8t RAPDEA U wE &0l
Y
(Chromameter(CR-400), Minolta Co, Japan)©] =7 =3It} FolmAle] FalFTE oldlFTHT dAMIe] =

Table 2. Morphological characteristics and yields of Agaricus bisporus germplasms

NO. Strains Yield(g) ind‘i vidual Pileus(mm) Stipe(mm) Color of Pileus
weight(g) Diameter Thickness Thickness Length
1 1039 846.4147.6 29.8+12.2 43.310 27.5+2.1 16.110 35.5+0.7 Brown
2 1040 646.61+45.4 30.745.7 46.8+1.5 24.14+2.7 18.8+1.8 36.314.7 Brown
3 1041 1325.4+105.3 28.116.4 47.5+1.7 26.813.4 18.2+1.8 32.945.3 Brown
4 1078 2361.9+266.2 19.31£7.1 - - - - Brown
5 1086 2133.4+284.1 34.8+12.7 47+3.3 26.144.7 22.613.8 33.1+8.4 Brown
6 1159 3726.1£396.5  58.4132.5 - - - - Brown
7 1164 2489.6+288.5  40.6t17.1 46.712.9 24.8+3.3 22434 30.513.6 Brown
8 1167 862.3£79.6 308.2t11 - - - - Brown
9 1175 1247.8+123.7 31.1+7.8 44.8+5.1 26.313.2 23.4+3.2 30.2+4.5 Brown
10 1177 1556.1+86.4 26.745.5 46.912.2 24.842.2 19.242.3 31.318.4 Brown
11 1191 1645.4+172.5 29.5+7.7 48.312.4 28.0+1.4 20.5+2 33.3+4.5 Brown
12 1325 2254.94231.7  43.4439.9 44.512.8 274+2.8 18.911.2 33.613.8 Brown
(A) (B)

OPC | OPC | OPC | OPC | OPC | OPC | OPC | OPC | OPC | OPC | OPC | OPC

1164 | 1164 | 1164 | 1164 | 1164 | 1164 | 1164 | 1164 | 1164 | 1164 | 1164 | 1164 /M7 | /7 (/m7 (/17 (/7 (/A7 (/7 (/117 (/17 |17 |17 | /111
43 | 44 | -45 | -46 | 47 | 48 | -49 | -50 | -51 | -52 | -53 | -55 5-57 | 5-58 | 5-59 | 5-60 | 5-61 | 5-62 | 5-63 | 5-66 | 5-67 | 5-71 | 5-74 | 5-77

Fig. 1. RAPD fingerprints of SSIs from (A)1164 strains and (B)1175 strains of Agaricus bisporus with OPC14 primers
M: 1kb DNA ladder; (A) 6 and 8 lane: putative homokaryons; (B) 4 and 8 lane: putative homokaryons
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Table 3. Mycelial growth of selected putative homokayons
from 1164(A) strains and 1175(B) strains of Agaricus bisporus.

!

NO. SSI  Length(mm) Density* colony phenotype
37 4.613.7 + strand aerial
48 4.614.2 + strand aerial
53 5.444.3 + strand aerial
75 5+4.6 + strand aerial
80 42439 + strand aerial
1164 86 5.24+4.2 + strand aerial
98 4.614.3 + strand aerial fluffier
127 5.6+4.7 + strand aerial
133 4.844.2 + strand aerial
135 3.8+4.1 ++ aerial one side's fluffier
142 5.844.3 +++ dense matted
52 3.4£3.9 ++  appressed regular margin
60 3.6+4 ++ aerial fluffier
1175
66 444 ++ aerial fluffier
85 3.412.8 +++ dense matted

+ AR O 4+ gAPE T - dARE 7
23, FHA SFAHE gigk tadAdol s
&4 ATt (Horgen, 1991). o]2{gh AME S wlgre
AE FFFe dxAE dste] A Lol
Absttt. A, sl HTE AWstr] 918+ operon 2Zk
oW ME ZF opcld(5’-TGCGTGCTTG-3’) ZelolHZ
Autala, 7k GEAe] DNAS e ® PCRS 333
Azt ASI64+ 1134, ASIIT75E 4%0] Aoz W
o] tgAo] AL FlHTE Rl EJOiE}(Fig 1). 53

FE A U #E0] EALS Table 39 72
th. ASI1164475F0)4 HH‘H 53 & 9] #APET}
Aubg oz by ASI75d35E SaHF9] #AA

st
st A

o

mlru Al
PN Ay i

Fig. 2. Selection lines crossed with putative homokayons
from 1164 strains and 1175 strains of Agaricus bisporus by
PCR analysis with mating gene marker

M: 1kb DNA ladder; 1: Dahyang; 2: 1164 strain; 3; 1175
strains; 4: 1164-37; 5: 1164-48; 6: 1164-80; 7: 1164-86; 8:
1164-133; 9: 1164-142; 10: 1175-52; 11: 1175-60; 12: 1175-66;
13: 1175-85; 14: C9; 15: Cl11; 16: C13; 17: C24; 18:C27
19:C34 20:C39
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MAF B e 3 548 Hole 779 uy
F5 Addaict. e 749 widEe] wTE 2
wlE RS ©]48 al-1-L3, al-1-R39] Solf3A} v}

Table 4. Morphological traits and yields of crossed lines with SSI from 1164 and 1175 strains in Agaricus bisporus.

Individual Pileus(mm) Stipe(mm) Hardness(N) L-value
Lines  Crossing Yield(g) .
weight (g) Diameter Thickness Thickness ~Length Pileus Stipe Pileus Stipe
1164-1
C9 x1?75 2; 3746.3+133.7 21.448.9 44.4+24 229+1.2 28.3+10.1 22.2+19 52403 53+0.2 63.1+3.3 83.1fl.6
1164-
Cl1 3740.3+401.5 214489 44.4+2.4 229+1.2 283%10.1 22.2+1.9 5.240.3 53+0.2 63.1£3.3 83.1f1.6
142x1175-52
1164-48
C24 «1175-60 3251.6+652.1 24.5+3.7 45.510.5 22.310.8 22.310.6 24.110.9 5.5+0.3 4.9+04 59.2+3.8 80.5%3.1
1164-80
C27 «1175-60 3311.24554.7 32.5+20.3 45.9+1.5 23.1+0.8 21.8%t1.1 23.2+22 55%1.2  53+0.6 65.4+2.8 85.1+4.6
1164-37
C34 «1175-66 4830.6+218.1 26.5t1.9 45.5+0.9 22.5+0.9 254+0.5 25.6+2.9 4.7+0.7 4.5+x09 65.3%x1.6 83.8+2.7
1164-86
C39 4712.84203.6 16.4+3.6 42.9+6.3 22.2+0.8 20.9+0.7 22.5%1.5 6.2+0.6 53%0.9 59.6+2.5 77.4+4.4

x1175-66




. i ASI 1164
Collecting strains (-2009) 1994

Morphological trait
analysis of collected strains
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ASI 1175
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Fig. 3. The line breeding for C34, ‘Homgam’ variety

Table 5. Cultural characteristics of selected crossed lines

. Cultivation  Fruiting period ~ Harvesting
Lines . . .
period after casing period
Hogam(C34) 15 days 35 days 40 days
Dahyang
(Control) 15 days 32 days 37 days

71E o83l Fig. 23} 7Fo] mige] ¢t ® C13 Z¢FE5
A 2]3taL Table 43 72o] 68 Ad3tant. s +5
N HEHow FHFF ASII164-377 ASI1175-662]
TRl C348 7 9 FHFoR 953 AFo=R
S8, FEHOE PG H= wle] FUHUF)E
ol Zibolet B sttt (Fig. 3)

AESO| A X HEfH SM=AL

ANEFF wgbol ik AulA g ey 54S AR
7] flste 71&C SA4E ok S
of AuAgS AT ANEF T7o] FAFS
CDAHIR]eA] 25°C 2710] 7P o, HAII 2=
o} WA ELEE 14~18°C7} HZH L=}, Table 59}
7ol <5 FFL thgo vls| FAMIATIZRS A,
Zo|d e} 37| 7ke] AP}, E8Fe v EF
oA o7k -l on AT B FEO] 36.6g2
2 Oep FFEO 148 SFEAT. A zelRe
zt3k dlo] FA7Y ok R FARoH, EeAdelA] 73

=E Egbol ot #E2a, 7t te] Wk gro] ol B

Fig. 4. Fruiting bodies of ‘Dahyang’(left) and ‘Hogam’(right)
varieties in Agaricus bisporus.

Aoz g9l & ATt (Fig. 4).

N O
b | i

AFZFTOZ SAHE ZAAYFo] ‘s EFS RAPDE
Ao o3 Mgl Z3MFF ASI 1164-373 ASI 1175-66
o475 wgste] 33 A4S Tl $49% C34A1%50lt.
o] Txo] ‘Z7HEZES CDAHIA A FAMIAZL 25°C
oA 7FE EFdoH, WA Ee} WAAS2E=
14~18°C7} HA L=t ed xpol2E 2ta) e
A7Y 201085 SAE ol R FAYoH ) ke
S 4G BT} ‘a7 F5& ok vlE)] xidol
ot £87)7te] 3 o AAAW, AMATS 1.359] S
HAoH, o] F5& Ul FFolEFTY vl 74T
Ao g o AZI

Y 1 2

aAel 25

2 A= GSP DASAAIT(213003-04-1-SBJ10) 9]
A el o] Rz APt
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